Metric Mania

Name

Conversion Challenge

Write the correct abbreviation for each metric unit.

1) Kilogram __,K%_—
2) Meter _iN

3) Gram __%\_

2 Willieer __ .
6 Millimeter _fwn

6) Liter L

Try these conversions, using the [adder method.

1} 2000 mg = & g

2) 104 km = 104060 m
3) 480cm= ﬂs m

4) 5.6kg =9b00 g

5) 8mm=_0.8 cm

Compare using <, >, ar =,

18} 63 cm 6m
19) 536 cm53.6 dm

8) 5L=_5000 mL
7y 198 g= 0.19% kg
8) 75mL=_0.6491L
9) 50 cm = 0_ m

10) 5.6 m=_500 cm

17 59 @ 508 mg
20) 43 mg @ 5g
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7) Kilometer km
8) Centimeter CVV)

9) Milligram mﬂ,

11) 16cm=_160 mm
12) 2500m=_Q&_km
13) 659:&52D_Omg

14)‘ 6.3cm=i$_‘mm

15y 120 mg = Q1A g

18} 1,500 mlL 15L
21) 3.6m® 38 cm

- -




Density Problems

1. Mercury metal is poured into a graduated cylinder that holds exactly 22,5 mL, The mercury
used to fili the cylindsr waighs 306.0 g. From this information, calculate the density of

mercury.
D=m §2§9%L W
V ARG wl { 3s¢)

2. What is the weight of the ethanc! that exactly fills a 200.0 mL container?
(The density of ethancl i 0.789 g/mL)

D=t m=DV 0. 789 200.0mwl = [57.%
% O 7%k« = {/ﬂ’a /

-
3. What volume of silver metal will weigh exactly 2500.0 g. The density of silver is 10.5 g/cm

D= V=im c0.00 x ~—SHE
~ 5 d % /o.gﬁ v 238.09€ 7@1}

4. 4. Arectangular block of metal weighs 1896 g. The dimensions of the block are 8.4 cm by
5.5¢em by 4...?.. cm.

a. From this data, calculate the densnty of the meta! |n g/mL? /Cm 3: fnll

D=1 [§1eq / g
vV §4x &5 XYl cn® 4 /mi/

V . L)Cw;(Hb. Examine the table below and determine the identity of the metal.

5. Examine the picture below to evaluate the volume of a unknown piece of metal that has a

mass of the j§_2__g‘_

a. From this data, calculate the density of the metal in g/mL?

. 43.2¢ " h
bz p;;’é;gg) D [Fagh

\/ D\ML.

b. Examine the table below and determine the identity of the metal.

% ‘densit
CV /%W(‘MWL) iEIenjent (gelcm};
LT | 480
oo 720 |
b | Fe | 7.86
- [ Co | 890
| NI | 8.90
_Cu 897
|z 114
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Scientific Notation

Use with Appendix B,
Scientific Notation

- A number in which
only one digit is
placed to the [eft
of the decimal-

— N X 10"*_“‘“.’--

Sclentists need to express small measurements, such as the
mass of the proton at the center of a hydrogen atom
(0.000 000 000 000 000 000 900 000 001 673 kg), and large
measurements, stich as the temperature at the center of
the Sun (15 000 000 K). To do this conveniently, they
express the numerical values of small and large
measurements In scientific notation, which has two parts.

An exponent
of 10 by which

the number is
“multiplied

Thus, the temperature of the Sun, 15 million kelvins, is
writteh as 1.5 X 107 K in scientific notation.

Positive Exponents Express 1234.56 in scientific notation.

. 1234.56

Each time 1234,56 X 10° = 123.456 x 10" the -
the decimal A ‘ exponent s
place is 12&455 % 101 = 12,3456 x 10° increased by
movedone 433456 x 10% = 1.23456 x 1038 °"%
placa to the Wi
ieft, 1.234 56 x 10°
Negative Exponents Express 0.006 57 in scientific notation. |

. 0.006 57 _
Each time 0,006 57 x 10° = 0.0657 x 10~* the
the decimal A " exponent is
place is 0,0657 X 10~" = 0.657 x 1072 decreased
moved one 0.657 x 1072 = 6.57 x 107 by one.
place to the A ’
tight, 6.57 % 1073
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SCIENTIFIC NOTATION Name

Sclentists very often deal with very s
confusion when counting zerosl We

Solentific notation takes the form of Mx 107

55

mall and very large numbers, which can lead fo a*7f
have leamed 1o express these. numbers as powers v 10,

where 1 <M < 10 and *n” represents the number

of declmal places fo be moved. Postiive n Indicates the standard form Is o farge number.
Negaive n indicates a number befween 2ero and one, '

Example 1: Convest 1,500,000 fo sclentific notation.
We miove fhe decimal point so that there Is onty

one diglt fo Its 1eft, o fotal of 6 places.
1,500,000 = 1.5x10°

| Example 2: Convert 0,000025 to sclentific notation.
Fort this, we move the decimatl point § places to the

right.
0.000025 = 2.5 10°

(Note that when a number starts out less than one,

the exponent is always negative.)

Convert the following to sclentific notafion.

1. 0005 = 5X !o"’5 6 025 = Q.S’){ro'—

2. 5050 = 5,650 XI0 7. 0.025 = 25 x>

3. 00008 = % X107 8. 0.0025 = RS X0 -3

4, 1,000 = lxlf?% 9. 500 = _ S’X(UL

5 1000000 = 1 X 10" 0. 8000 = _ 6X0°
Convert the following to standard ﬁo’rcﬂon,

. 15x10° = (500 6 335x10" = 0:335_

2, 1.5%10% = 0.0018 7 t2xiot = ___0.000[2

3, 375x10% = 0.0375 8, 1X10 = 10000

4 375X 1% = 375 9, 1X1D1 = 0.\ -
5, 22x10° = A2 000D 10. 4x10° = 4

Chemistry IFB766 8 einstructional Felr, Inc.
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Operations with Suentlfrc
N‘etatlon

Addition and Subtraction
Before numbers in scientific notation can be added or

subtracted, the exponents must be equal.
r Not equal —l r—— Equal _i

(3.4 X 10%) + (4.57 x 10%) = (0,34 x 10%) + (4,57 X 10%)
The decimal Is moved _—T :

to the left to increase = (0,34 + 4.57) x 102
the exponent. . = - T
oo = 4.91 x 103

| Multiplication
When numbers in scientific notation are multiplied, only the
number is multiptied. The exponents are added.

: | !

{2.00 x 103)(4.00 x 10%) = (2.00){4.00) x 105+4

= 8.00 x 107

Division :
When numbers in sclentific notation are divided, only the
number is divided. The exponents are subtracted. -

i l
960X 107 _ 9.60 I,
i.60 % 104 7.60 T

= 6.00 x 103
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Name Date__ ., Class . 5 8

Operations with Scientific vt A,;!sg;naéxi&
MNotation Sciantific Notation

1. Potform the following operations and express the answers in scientific notation.

a. (1.2 X 165 + (5.35 % 105 A 43 X110 b -2 5.5XMN b

b. (691 X 10724 + (24 X 107%) 218 X /0 A
‘ -2

e OTOX109+@3IX 105 JD. ELY /oé’ -2 0.5 X /Oé

d. (3.67 X 10%) — (1.6 X 10Y) 3.5 X 59‘2-_—7 2.5 X0 3

5 s

e BA1X 1075~ (TOX 1078 T2 X (0 2 m

£ (L3BXI9-@IX10Y  O0.JY D(/DVEZ.@ 54 y/OWé’

2, Perform the following operations and express the answers in setentific notation.

a. (4.3 X 108 X (2.0 X 105 14
Sbxio

b. (6.0 X 10%) X (1.5 X 1879 7.0 X /0 :
— -4
¢ 15X HXEIXKWTY 2 ¥ /0 -3 — Jo R X /0
e -

o 18X ey

1.2 % 10%

2.1 %1072

e Sowiw 09X 10 - —z G p ¥/ &

Copydsht © GlenceeMeGraw-Iill, » division of the MoGraw-Hill Companies, Inc,

648 X 107
(24x10518 X107 1,5 v /0 ?

-
3
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WS 1.6 Dimensional Analysis {CONVERSIONS) TEET
This may E:xe the most important worksheet of the semaster $mi= 5280 %t | ;
- 1ft =. , 11h= 18 0z |
examQIeA 29.5in >ﬁ | 295};’()( Ty __ o igieea
: . . 1(;}{}‘:,5( ' 11n ' - Tin= 2,54 om
example B: 0038 m—> It 0.036 pr X X o o § e 164 K
A e g = 1b=454g |-
DSt gsfy [l W,) 0. 600 %btwi - [t=usa |
1m=100cm ;
2 7s0ig-> b FSoug _.-?_Z_Lb} ST f k= 1000 n -
1ky=1000 g P
1 L= 100 mi
10.0 gai --» -
3) 10.0 gal ~> k. IL /6WML = limb=1omd

6
v ﬂﬁt( 't /‘ 37800mL
4) 89 km --> in r?‘flém _ (mr . g;t /zm b

m,xw = 35006000 ov 35X m
example C; 5.17 Ib/gal > Ibiqr Sitlb b x g ; 25{ b/cy'
example B 34 mi,‘hr- ~> km/min 3. 4@( 135 i&ﬂ W . g, { X10 m/wm
b"{ iﬁ/ {g{JMM

5} 459 fifsse ~> milr 457 f Lot \f bOsee \ w,m) 213 ww/lw
el _5}30;?}( }w"r' Thre

A e 1 A I R L e e e e 1y

6) 2409/l —> bigal  2.40q i, [ {OGM) i ) Gq} ) opp |
acug N AL (LDQB‘)L ]zjai _‘;2%;;/@,9/6, ‘
7) 3256 kenfhr —> ﬁf?‘ﬂ'. 57 2 5k Eon (A ] 523'0 0’23@ 5" b0 Wﬂ/ hv

e

“ﬂw H;an L

..._Lig}%qg

LA HY OV Lo
example E:. 38cmd -> f2  Abom x ﬁﬁ&(f’““w{j = 1A

8) 5800 miz —> km2 5ED0 w}?'(..___l,__m'b ’W\aw [5000 kim™
Lwe .‘
- 2z 225 um Q’
9) 3522 —> om2 53 .2 .H iZm \ ( = jﬁ)} FoD GW"
T A

ANS (IRO+2): 0000484 185 107000 zad AN 5000 393 230, 3500,000 200
37,800 '
UNITS (IRO+2): km?  ml Bgal mi ®w om0 mifr b kg ot
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Practice Prohlems Name: /@y

Factar Label Problem Soiving ! ”

The fallowing equalities might be necessary in some of the problemns on this worksheet.
2584 eme=1.00In ‘ 3 ft =1 yard

454 g= 1001 1Zinches =1 ft

1.00 Angstrom (A} = 1 x 107 om
Please SHOW ALL WORK using the faclor labal methodll! Do not forget unitslil

1, Mow many dimas are In 58 dollars? How many pennies? (ans, = 5600 pennies}

X 10 2 560 disd
5(”( QM) mﬁﬁi’ < FQOOPLMV\]CS |

2. How many nickels ara there in 6 quarters? (ans. = 30 nickels)
\-& b %ﬂrﬁrsw)g 30 wickelo

\Q%C’? 3. How many hours, minuies and seconds are In 3 weeks? (ans. = 504 hrs, 30240 min,

\ 1814400 s6¢) Bod 7S 30240 mun
ey 24 he M _bOws \[ Losec
Q.@ Swis ( Tk X ¥ e - } = | Fiuyosec

4, Convert 17 pounds to grams. {ans. = 7.7 x 10° g) |
T lbs (9 )= 77/5 = Bob = 77X0 grame *
8, How mary centimeters are in 254 inches? {ans. = 645 cm)

25y (22 - DL = puSUm

Lin
8, 50.0 yards co*ftann haow mary feet? (ans, = 150 i)

50.0 )(p{ (*,_.ﬂ;)m SO = 15b. O 1:S0 20 s
i ydl
7. Convert 540 mim to kilomatars (ang, = 5.40 x 10° km)

A, - if
5 mn Qoww lOOOm) Gapx 10 K

8. How many centimeters are there in 2,0 feat? (ans. = 61 cm)

12w \[_2SHun . B
2 .04t ( Vi ﬁ’“ bo.9b = bl cw et

9. Convert 150 feet fo Angstroms, {ans, = 4.57 x 10" A?)

10 ““‘ llf,?: (? WCMBG-W w £, 6323 0 H b)('l() CMV

e T SRR R-: N




Significant Figures Practice Worksheet

How many significant figures do the following numbers have?

1y 1234_4

2)  0.023_pg~

3) 8902 _

4 oto10 4

5 90100_9H
&)  1090.0010 _¥
7y 000120 3
8  34x10* _2A
9) 90x10°_Z
10) 9.O1Ox10“2__LI:_
11y 0.00030 A
12) 1020010 _ 5
13) 780._3

14y 1000\

15) 018010l
16) 00001 |
17)  0.00390 3
18) 8120 _ A
19)  7.991 x 10‘10,_4
20) 72

http://www.chemfiesta.com




Name:

Calculations using Significant Figures

When multiplying and dividing, limit and round to the least number of significant figures for any

of the factors.

Example 1: 23.0em x 432 cm x 19 cm = 188,784 cm®

The answer is expressed as 190,000 em’ since 19 cm has only-two— |-
significant figures.

When adding and subtracting, limit and round your answer to the least number of places in any
of the numbers that make up your answer.

Example 2: 123.25 mL +46.0 mL + 86.257 mL = 255.507 mL

The answer is expressed as 255.5 mL since 46,0 mL has only one
decimal place.

Directions: Perform the following operations expressing the answer in the correct number of

significant figures
Least i 1. 135 m x 2.467 m = Fe2 3048 —> 3.3%m”
decmal plocs, o gy, 244425 = REM
9,6,8 3. 1201 mL+352 mL+ 6 . = 53, 2100 -~ 7 S3mb

Jeas? #0fa 4, 55465289 ¢

1l

c.?(«f’ tg—.[n -¥ 0’“9‘&412

g’ﬁ ﬁ% 5. 002l cm x 3.2cm x 100.1 om = L 2 b Fom?
L;&,Sj%‘?, /0 6. 0.15cm + 115 om +2,051 cm = J.351 —* ;;22@
715017 + 4 L= 37,6 z:w;:g_‘tj?‘
8. 505 kg —450.25 kg = Y, 75 —2 SS“K@
9. 1252 mm x 0.115mm 3 0.012 mm = 0. 00i72FH ~> 0.00/7 imm®
10. 1.278x 10° m + 1 9267 10° m = A.89SF 2% > 0.5958 m

Chemistry [F8766
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